In vitro γ-secretase assay In vitro γ-secretase assay was assessed as already described [44]. Twenty μg of each subcellular fraction were resuspended in solubilization buffer (150mM sodium citrate pH 6.4 containing 3-[(3-cholamydopropyl) dimethylammonio]-2-hydroxy-1-propanesulfonate 1% (v/v)) supplemented with protease inhibitor mixture. All steps were performed at 4°C. Solubilized membranes were diluted once with sodium citrate buffer (150 mM pH 6.4), and with reaction buffer (150mM sodium citrate pH 6.4, 20mM dithiothreitol, 0.2mg/ml BSA, 1mg/ml egg phosphatidyl choline and 50µg/mL recombinant C100-FLAG). The resulting reaction mixes were then either incubated over constant agitation for 16h at 37°C or stored at 4°C (negative controls). Samples were then supplemented with 2x Tris-Tricine loading buffer, boiled for 5 min and subjected to 16.5% Tris-Tricine SDS-PAGE.
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Supplementary Figure 1.
Representative images showing S1T expression in the hippocampus of controls and human AD brain slices. S1T staining intensity and Aβ plaque type were analyzed in AD (n=6) and aged-matched non-demented control brains (n=4). Demographic data and neuropathological status of brain samples are reported in supplementary table 2. Nuclei were stained with Cresyl Violet dye on 6E10 stained slices. (A) S1T staining is shown in Control (1), Control (2), AD (1') and AD (2') (referenced in supplementary table 2) and are representative samples harboring low or high S1T immunostaining. Three different magnifications are shown. Scale bars 500, 100, and 25µm. The insets show S1T positive neurons. (B) Representative 6E10 staining in the brain sections obtained from the same patients. Figure 2 . S1T overexpression enhances βAPP-derived catabolites accumulation in the mitochondria. (A) βAPP and its-derived catabolites were detected in the mitochondrial enriched fraction isolated from SH-SY5Y APPswe cells. βAPP, the β-secretase-derived C-terminal APP fragment (C99), and Aβ were detected using 6E10 antibody. APP CTFs (C99 and α-secretase Cterminal APP derived fragment (C83)) and APP intracellular domain (AICD) were detected using an antibody recognizing the βAPP C-terminal epitope (APP-Cter). Low and high exposures of representative SDS-PAGE are shown. Actin was used as loading control. (B) The graph represents means±SEM of APP, CTFs (C99, and C83), AICD and Aβ expression levels analyzed versus mean control values (Green) considered as 100% and obtained in more than 3 independent experiments. ** p-value <0.01, * p-value <0.5, and (ns) non-significant versus control using the one-way ANOVA and Dunnett's post-test. (B-F) Graphs represent mean±SEM expression levels of Pen2 (F), Aph1 (G), Nicastrin (H), PS1 (I) and PS2 (J) versus mean control values (Green) considered as 100% and obtained in at least 4 independent experiments. * p-value <0.05, and (ns) non-significant versus Green using the one-way ANOVA and Dunnett's post-test. (G) Cell-free AICD production from recombinant C100 peptide performed at 37°C or 4°C in the presence of membrane extracts isolated from APPswe cells expressing Green, S1T-Green or SERCA1-Green. C100 and AICD were detected using APP-Cter antibody. (H) The graph represents mean±SEM AICD level versus mean control values (Green) considered as 100% and obtained in at least 7 independent experiments. (ns) non-significant versus Green using the one-way ANOVA and Dunnett's post-test. APP, C99 and Aβ were detected using 6E10 antibody. S1T was detected using a homemade antibody recognizing a specific epitope in S1T protein directed towards the COOH-terminal 10 amino acid generated by exon 11 splicing [13] . Actin was used as loading control (A, C).
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Supplementary Figure 6. Tunicamycin administration induces ER stress and neuroinflammation in vivo.
(A) Representative SDS-PAGE showing the expression pattern of glucose-regulated protein 78(GRP78), p-eIF2α, Calreticulin (CRT), ATF4, and CHOP in the brain of control (n=4) and tunicamycin-treated mice (n=5). Actin was used as loading control. (B) Graph represents mean±SEM protein expression levels analyzed versus mean control values considered as 1. * p-value <0.05, and (ns) non-significant versus control using the Mann-Whitney test. C/ Representative images showing immunohistochemical staining of Iba1 in control or Tunicamycin-treated mice. Scale bar, 25 μm. (D-F) The number of total (D), active-like (E), and quiescent (F) microglia were recorded in three fields in the hippocampus of treated mice as described in Figure 5 . *** p-value <0.001, and * p-value <0.05, and (ns) non-significant versus control mice using the one-way ANOVA and Dunnett's post-test. G/ RT-PCR analysis of the mRNA expression of IL1-β, TNF-α, and IL-6 in the brain of control (n=4) and tunicamycin-treated mice (n=5). Genes were normalized for RNA concentrations with topoisomerase1 and GAPDH. The relative expression levels of mRNAs are represented as the mean±SEM versus the mean value in control mice. * p-value <0.05 versus control using the one-way ANOVA and Dunnett's post-test. Control is brain sample isolated from a patient diagnosed as negative for several neuropathologies. ALS are control brains samples obtained from post-mortem patients diagnosed with Amyotrophic lateral sclerosis (ALS). # Braak and Braak's NFT (neurofibrillary tangle: tau-related pathology) stage, (-) no NFT detection. ## Aβ deposits (0: no deposits, DF: diffuse plaque staining, FP: focal plaque staining). ### S1T immunostaining intensity was semiquantitatively classified as low or high as shown in representative images in Fig.1G . Representative images of S1T staining and of Aβ plaques immunostaining in the temporal lobe (T1) of control (1), AD (1'), and AD (2') are shown in Fig. 1G . 
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